The emission anisotropy r/r0 and quantum yield rjlrj0 of the photoluminescence of glycerin-water solutions of Na-fluorescein has been measured at concentrations 10 -6 -3-10 -1 M. The drop of r/lr]0 is connected with a repolarisation effect, which is interpreted by a completed theory of concentrational depolarisation of photoluminescence (CDPL), accounting the self-quenching by nonluminescent dimers and the remigration of excitation energy. The dimerisation constant and the critical concentrations have been determined.
Introduction
During the last 50 years, the CDPL has intensively been investigated. A survay of the existing CDPL theories is shown in the articles [1] [2] [3] [4] . In this theories the influence of self-quenching on emission anisotropy is neglected; it is essential however at high concentrations 5 . Recently 6 we observed a repolarisation effect at high concentrations on glycerin-water solutions of rhodamin 6G connected with a strong concentration quenching by nonluminescent dimers 7 . We have compared these results with the CDPL theory regarding the self-quenching but neglecting the remigration of excitation energy 6 . A generalization 8 regarding the energy remigration from the next neighbours (see also Ref. 9 ) gives the following expression for the emission anisotropy. 
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a0 is a dimensionless constant (not depending on concentration), C' and C" are the concentrations of monomers D and dimers D" , Cq , C0" the corresponding critical concentrations, r]0 is the quantum yield (at C-> 0).
According to 5 the relativ quantum yield is given
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Experimental
The emission anisotropy has been measured on glycerin-water solutions of Na-fluorescein (C2oH1005Na2 > M.W. 376.29) at 303 °K. The Na-fluorescein (FOChGliwice, Poland) was purified by recrystallization from ethanol-ethyl acetate mixtures. We prepared two series (I, II) of solutions with viscosities 3.3 and 0.43 poise, adding 1.2 or 2% NaOH respectively, thus obtaining pH values above 10 in both series. The glycerin (StremPoland) was used without further purification.
The emision anisotropy was measured by a photoelectric compensation method 10 -u . The luminescence was excited by a DRSz -250 lamp combined with a 436 nm filter.
In order to eliminate the influence of secondary fluorescence on emission anisotropy, we used microcuvettes [layer thickness 10 //m -2 ^m ( + 5%) ]. At the highest concentrations, the measured values of emission anisotropy were corrected in regard of secondary fluorescence by the method given in Ref. n . Fluorescence spectra and the relativ quantum yields were determined as described in 12 . The spectral sensitivity of the photomultiplier and the reabsorption of fluorescence were .
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corrected by the well-known method of Reference where n 13 the refractlve mdex of the medium, " the The quantum yield was measured in the spectral range mean value of the wave number of the overlapping 16 . To measure the absorption we used a VSU2-P spectrometer. Table 1 gives the data of emission anisotropy r/r0 and quantum yield t]/r]0 of both systems I, II corrected to all effects mentioned in Chapter 2. To compare these values with Eq. (1) and (5), the constants C0', C0", a0 and rj0 and also the concentrations of monomers C' and dimers C" at each concentration C of active molecules should be known.
Results and Discussion
C0', C0" can be computed from the relation 7 Figure 1 shows the spectra of absorption (e) and fluorescence (F) and the product e-F of system I. Regarding the low associate concentration in our solutions the absorption spectrum of dimers s" (v) and the dimerisation constant K can not be determined from spectroscopic data as in Reference 18, 19 . So, C0" cannot be computed from (6), the dimerisation constant K, however, can be obtained by the concentrational dependance of r/r0 and f][r]0 as in Reference 20 . Supposing, that in the solutions there are only monomers D and dimers D" , the mass action law implies
using the definition (4) we can derive a dimerisation constant Ky connected with K by
consequently, the relations (1) and (5) may be written as functions of y with Ky and a0 as parameters.
Computed curves of relation (1) and (5) Considering the moderate dimerisation of Nafluorescein in water and an even smaller one in glycerin-water solution 21 we may assume C" ^ C at any concentration and so we get [Eq. (4) ]
according to relation (6) (1) and (5) ; o, • -experimental points for r/r0 and t]/rj0 respectively; I -experimental errors. In order to determine the critical concentration C0", which cannot be computed from (6), we applied the spectral results concerning Na-fluorescein in water 21 delivering the ratio of absorption coefficients of dimers to monomers e" (v)/e (*>) = 2.03.
With this value the ratio of critical concentrations 71 = Co'/Co" results to be [corresponding relation (6) and setting (//r") 2 ?«l] x = C07C0"^ (2.03) 1,1 = 1.425 .
If we assume that x = C0'/C0" in glycerin-water solutions is identical to the value of water solutions, C0" can be obtained from the directly measured C0'
and from these x value.
Knowing the parameter values Ky, C0', C0" and r]0 , we can determine the dimerisation constant from relation (8) and values C' and C". Data of C", found in this way, are given in Table 1 and the values of the above mentionend parameters, characterizing system I, II, in Table 2 . The values of the dimerisation constants are remarcably small, especially in the system I (with a smaller water content) .
The limits of error given in Fig. 3 can be estimated to be smaller than 25% or 2% respectively. In the light of the above given remarks we should accept the experiment to be satisfactory as more as it is obtained with the same value a0 at both curves. Concerning the concentration dependence of quantum yield, there is a remarcable full agreement with the theory at both systems I, II (comp. Table 1 ). The assumed mechanism of quenching of excitation energy durinig its transfer between the monomers (a0<l) has not been firmly proved. The found values a0 -0.99 ±0.02 (system I) and a0 = 0.98 ±0.02 (system II) point only in the direction, that this quenching mechanism in the investigated systems is of secondary importance.
